The emergence and popularity of Information and Communications Technologies (ICTs) have changed the current educational landscape [1, 2] . ICTs facilitate individuals' ability to learn anywhere and at any time. In fact, by using ICT, access to knowledge acquisition is not restricted to formal contexts, such as academic institutions [3] . In the teaching and learning processes, technology is becoming constantly present and is continuously evolving and changing [4] [5] [6] . For this reason, it is necessary that both teachers and students are motivated to apply and engage in the process [7] [8] [9] , something that can be easy to assume though not always true [10] .
ICTs allow individuals to learn anywhere and at any time. In fact, by using ICTs, access to past knowledge is not restricted to formal contexts such as the institutions, and students can acquire skills during their daily life in informal environments [11] [12] [13] [14] [15] [16] . The incorporation of open participation in order to improve the social engagement in research projects, as well as the new educational approaches based on gamification and collaborative interaction with the context and the learning process, is modifying the role of the teacher, whose functions are changing [17, 18] . However, project-based learning (PBL), scenario-centered curriculum (SCC), personal learning environments and networks (PLE & PLN), flipped methods, programming of robots, the use of wearables for augmented virtual reality, MOOCs, online systems, etc., are technologies [12, [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] and concepts that can generate "Good Educational Practice" if the motivation of the teachers and students is the correct one [5, 22, [31] [32] [33] [34] [35] [36] [37] [38] [39] .
Nowadays, in the educational processes, technology is ever present and allows for the incorporation and strengthening of new educational strategies, currently defined in new teaching frameworks in the last two decades [40] [41] [42] [43] [44] [45] [46] . Educators' interest in using these technologies in the teaching process involves greater engagement and an increase in student motivation in understanding content [47] [48] [49] [50] , thereby improving academic results [51] . Given this context, it is necessary to analyze where and when the learning happens, how it happens and what the learners' needs, aims and abilities are [46, [52] [53] [54] [55] [56] [57] . In order to do so, it is necessary to explore existing methodologies, frameworks and tools used to access and manage knowledge and to consider whether they make it accessible for all [3] .
This UAIS special issue follows the work started following the edition of a number of previous special issues [58] and the organization of four international events:
• The invited session titled "Emerging interactive systems for education," in the thematic area "Learning and Col- The development of this special issue involves three stages:
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• The first consists of the reception and evaluation of abstracts, as a way to reject those works out of the scope of the special issue. We received 55 abstracts to be evaluated, out of which 35 were selected; • In the second stage, these papers were evaluated through a peer review process. Each paper was reviewed by three experts related to the special issue topics. The papers were distributed and assigned according to the expertise and field of study of the different reviewers; • During the third stage, feedback was provided to the authors who have to edit and resubmit their manuscripts. A total of 19 papers were accepted after these three stages.
The main aims of the special issue address the study of how to improve universal access to digital information using: a) innovative approaches with serious games and gamification (new approaches for its incorporation in successful educational practices toward the improvement of motivation, satisfaction, user experience, accessibility, skills and competence) [22, 38, 56, 59] ; b) assessing teachers as designers of TEL (technology-enhanced learning) interventions with new roles (from the classic student and teacher to the new learning framework more oriented to technological ecosystems than a closed system, where the teacher is a facilitator and students are the data/content creators) [4, 9, 45, 47, [60] [61] [62] [63] ; and c) reviewing the technology and social inclusion [36, 64, 65] . The editors and authors have explored how people acquire their skills based on the idea of digital natives and immigrants, not forgetting older generations, people with disabilities and low-income groups, from a heterogeneous point of view and research [55, 66, 67] .
To start, the paper of Rodríguez Sedano et al. [68] describes the design and evaluation of a graphical user interface so that a non-expert user could use a teleoperated system intuitively and without excessive training time. The authors have used a user-centered design process model to assess the usability of the system, which has been improved with their proposal. From the experiment, it is possible to conclude that the use of teleoperation systems by non-expert users can be improved defining intuitive graphic interfaces that provide visual and haptic feedback.
Huang and Chen [69] in their paper present an approach for an innovative interface for displaying and control of information for interactive experiential learning. In their study, an interactive three-dimensional (3D) holographic projection system was developed and used in a physiologybased experiential learning experiment. The main conclusions are that the gender had no significant effect on any of the four factors studied (p > 0.05). Further, the learner's experiential learning characteristics and human-computer interaction modality are described based on the results of this usability study.
The WYRED Ecosystem is a technological ecosystem developed as part of WYRED (netWorked Youth Research for Empowerment in the Digital society), a European Project funded by the Horizon2020 program, presented by Garcia-Peñalvo et al. [70] . The main aim of the project is to provide a framework for research in which children and young people can express and explore their perspectives and interests concerning digital society. The WYRED Ecosystem supports this framework from a technological point of view. The paper presents the usability test done to evolve the Platform through the System Usability Scale (SUS). This usability test allows the identification of the weaknesses of the Platform regarding its characteristics, also allowing the corresponding improvement of the WYRED Platform, and will serve as a reference for further usability testing.
Orehovački et al. [71] discuss in their paper one of the major problems of using Massive Online Open Courses (MOOCs): the high dropout rate of students. In their study, they have examined the psychometric characteristics of the research framework which reflects the interplay of adoption determinants with respect to two representatives of social Web applications meant for collaborative work. In conclusion, the habit is the most relevant driver of adoption when social Web applications employed in MOOC are considered, because if students would use particular social Web applications for performing collaborative activities regularly, it is very likely that they would start to apply them in other private and business activities they are suitable for.
Starting a section of papers with heterogeneous approaches related to gamification, Filho et al. [72] present a card game proposed to increase the engagement of different evaluators in an evaluation process based on Heuristic Evaluation. G4NHE is a generalization of previous work (the G4H gamification) to be applied to different usability heuristics. The G4H was designed to support Nielsen's heuristic only, and the main goal of the G4NHE is to provide an engaging and ludic way to consolidate collaborative heuristic evaluation. The research presents the steps used to create the G4NHE and a guide to enable any HCI professional or student to use G4NHE gamification with any usability heuristic. As a result, this work enables gamification nonspecialists to create a gamification based on G4H (a gamification built for Nielsen heuristics) to any usability heuristic.
Villegas et al. [73] present a new methodology that was created as a method for adding user experience as an evaluation of user's behavior and includes the application of gamification as a method of increasing motivations. The study presented is based on the explanation of the method used for its creation and in the evaluation of the first results obtained before its application. One of the aims that is worked within the user experience is to evolve in the search of systems where a starting point is developed from a hypotheticodeductive system where the consultant established the hypothesis to be solved based on the possible behavior of the user to a system where users are also an active part of decisions. Therefore, the system applied for the design is based on a User-Centered Design system. The application allows to discover useful information in order to design a Workshop that can improve the quality of the results, increase the relevance of the resulting report and contribute efficiency versus the current systems.
The paper presented by Milenković et al. [74] focuses on the use of gamification for educating engineers in the field of biometrics. A learning platform with gamification elements was developed for the course of biometric technologies, held at the University of Belgrade. The platform combines standard gamification elements with role-playing, as it allows students to find themselves in both the role of biometric engineers and that of system attackers. The effects of the gamified approach were evaluated in the context of a biometric technologies course held at the University of Belgrade. These research study results show improvement in student motivation and learning outcomes.
Ortega-Arranz et al. [75] present a new approach that examines the students' behavior toward earning badges and how it relates to their engagement in a gamified MOOC. According to the results, the behaviors toward badges of the active students were generally positive and significantly correlated with other variables measuring their engagement (e.g., page-views, submitted tasks, forum posts), although this positive behavior seems to decrease throughout the course. Additionally, students that reported high motivation by badges at the end of the course showed a higher engagement level than those that were not attracted by badges.
To quantify confused states in logic reasoning in gamebased learning, Zhou et al. [76] propose an EEG-based methodology for assessing the user's confusion using an OpenBCI device with eight channels. In the complicated context of game play, it is difficult, and sometimes impossible, to collect the ground truth of the data in real tasks. Therefore, their research leverages cross-task and crosssubject methods to build a classifier, that is, training on the data of one standardized cognitive test paradigm (Raven's test) and testing on the data of real tasks in the game play (Sokoban Game). It provides a new possibility to create a classifier based on a small dataset. Results showed the feasibility of their proposal in the task variation of the classifier, with an accuracy of 91.04%. The proposed EEG-based methodology is suitable to analyze learners' confusion on the long game-play duration and has a good adaption in real tasks.
The proposal of Compañ-Rosique et al. [77] has served to study and design new ways of making video games accessible to disabled people, giving them the chance to exercise their right to entertainment. Starting from the idea that video games were initially a form of entertainment, today this perception has changed, and many video games have been designed for a wide range of purposes including education, rehabilitation, etc. In their study, the research team presents an experience developing video games in collaboration with an association of users with cerebral palsy. This means that people affected by this disease are unable to handle the usual devices used in video games. Three adapted video games have been developed as well as a guide for designing accessible video games to people with cerebral palsy.
Starting with the idea that learning programming in College Education is hard for students, Rojas-López et al. [78] present a gamified strategy to boost significant learning as well as sustained motivation during the delivery of the course. The paper presents two interventions in the University of Mexico using the challenge-based gamification pedagogical strategy. This strategy supports the Werbach and Hunter methodology. The dynamics were emotional, social and progressive and were conducted through challenge and opportunities mechanics. The components were points, badges, avatars and a leaderboard. The main research conclusion indicates that gamification in the classroom contributed to improve the engagement with the students to succeed in solving the challenges successfully; therefore, the pedagogical strategy under scrutiny can be applied to other subjects.
The last paper related to games or gamified approaches is presented by García et al. [79] , and it focuses on the development of multiplatform educational video games using a Domain-Specific Language. Video game development is a very complex task that requires programming skills and knowledge of multiple technologies, as well as lengthy and costly processes. This has hindered the adoption of educational video games in real settings, and consequently the global acceptance of educational games as a viable approach. If enthusiastic teachers can be empowered to create games to engage their students, and if these games were ready to be played in a variety of devices and platforms, it would be possible to bring a new generation of low-cost games for immediate deployment in the classroom, using the students' own devices. The authors aim to achieve this goal by creating a Domain-Specific Language for the development of multiplatform educational video games without requiring any programming skills and with a reduced time investment.
Moreira et al. [80] present a learning teaching paradigm in higher education: on the one hand, new technologies uses and, on the other, the characteristics (habits and abilities) presented by the students that arrive to universities. These factors are not compatible with the teaching methodologies commonly used to date, that is, with the traditional model (lectures) consolidated in the nineteenth century. In this context, teachers who resort to active learning have attracted a lot of attention, since this type of approach stimulates students' motivation and autonomy to acquire more competencies, one of the guidelines of the European Norms and Guidelines for Quality in Higher Education. Thus, as a way of responding to these challenges, an innovative pilot project was developed, from the pedagogical point of view, implemented in a first cycle course (Management and Information Systems) using active methodologies. The results obtained are very promising, since they have allowed students to engage in and out of the classroom and have resulted in a highly successful course.
Nowadays, companies and organizations require highly competitive professionals with the necessary skills to confront new challenges. However, current evaluation techniques do not allow detection of skills that are valuable in the work environment, such as collaboration, teamwork and effective communication. In their paper, Riquelme et al. [81] develop a computational environment to both analyze and visualize student discussion groups working in a collaborative way to accomplish a task. ReSpeaker devices were used to collect speech data from students, and based on the measurements, the system developed allows to visualize non-trivial information regarding interrelations between subjects in collaborative working groups; moreover, this information can support complex decision-making processes.
Closing the section of ecosystems papers, the work of Sein-Echaluce et al. [82] focuses on active learning and presents a "model 2.0" through which students create, share and use resources through different channels of the technological ecosystem. From this context, framework 3.0 was developed and tested, based on the Web 3.0 model, in which all the resources generated by students and teachers are organized and classified through an ontology which can be transferred to other subjects. Moreover, a semantic searcher system was developed that operates by drawing inferences between the elements of the ontologies. The result obtained was that both groups used in the study preserved the characteristics of learning in the 2.0 model, and the transition to the 3.0 model allowed better access to the knowledge created in the subject as well as an improvement in the searchability of resources. A relationship was also identified between model 3.0 and an improvement in students' grades.
The work of Arain et al. [83] focuses on the use of smartphones as a learning tool in education, based on the framework of mobile learning (m-learning studies), as an approach that provides enormous opportunities by connecting humans and technology resulting to better learning experiences and technology acceptance. Centered in the acceptance and use of technology model (UTAUT2), the study not only uses UTAUT2 as a theoretical framework but also extends it using five other constructs: ubiquity, information quality, system quality, appearance quality and satisfaction. A crosssectional survey was conducted in two engineering universities in Pakistan with a sample of 900 students, out of which 730 usable responses were selected for further analysis. The findings revealed that the model fits data well; the model fit indices were within the recommended thresholds. The performance expectancy, hedonic motivation, habit, ubiquity and satisfaction have a statistically significant impact on behavioral intention, and the information quality, system quality and appearance quality also have statistically significant impact on the mediator satisfaction toward m-learning acceptance.
The study by Company et al. [84] focuses on how Information and Communications Technologies (ICTs) offer new roles to teachers to improve learning processes. In this regard, learning rubrics are commonplace. The authors discuss about the design of these rubrics, which has focused mainly on scoring (summative rubrics), whereas formative rubrics have received significantly less attention. ICTs make possible electronic rubrics (e-rubrics) that enable dynamic and interactive functionalities that facilitate the adaptable and adaptive delivery of content. In their research, the authors present a case study that examines three characteristics to make formative rubrics more adaptable and adaptive: criteria dichotomization, weighted evaluation criteria and go/no-go criteria.
Mareca and Bordel [85] present a study focusing on how the educative model is changing and adapting different technological solutions. An extended solution in the universities' framework is centered in supporting activities and events about the edition of wikis and the use of Wikipedia. The paper has two objectives. First, it highlights the international educational projects in which this encyclopedia is edited and improved, especially by indicating the theme of the chosen edition, edition dates and achievements. Second, once the action framework has been introduced, the authors show a specific educational project developed with students from the Universidad Politécnica de Madrid (UPM) since 2009. Results show that editing Wikipedia produces a relevant improvement in the five proposed objectives.
The last paper of this special issue is the work of Silva et al. [86] . It starts from the idea that equal access to all software and digital content should be a reality in the Digital Era. This argument is something defended by existing regulations, norms and standards, as well as business organizations and governments. For certain groups of disabled or impaired citizens, such as the visually impaired, the existence of e-accessibility compliance represents an opportunity to integrate, in a more simple and straightforward manner, their societies. The authors propose an accessible software development model that encompasses e-accessibility incorporation as one of the development process activities. This model might represent a very interesting support tool for software development organizations and a novel resource for learning and training institutions to be able to improve their computer science and informatics students' skills on e-accessibility. 
